Objectives. Although RA patients achieve clinical remission, risk of flare still exists. Given the association between US synovitis and increased risk of flare, it is of clinical interest whether these patients report a different health status. Therefore, our aim was to evaluate the frequency of US remission in RA patients in clinical remission and to compare the health status of RA patients in clinical remission with those who were also in US remission.
Introduction
Owing to the effectiveness of synthetic and biological DMARDs, and tight-controlled treatment, many RA patients are able to reach a state of clinical remission [1] . Although patients achieve clinical remission, studies have reported that risk of flare still exists in these patients while DMARD treatment is continued [2, 3] . This might indicate that underlying inflammation is still present. Such subclinical inflammation could be detected with US. Previous studies found ongoing active US synovitis in 4873% of RA patients who were clinically in remission [37] . Furthermore, previous research indicated that US synovitis (especially power Doppler positive) predicts shortterm relapse in RA patients in clinical remission [3, 8, 9] .
Given the association between US synovitis and increased risk of flare, it is of clinical interest whether these patients with US synovitis report a different health status regarding pain, fatigue and general health. Subtle changes in health status may precede clinical flare [9, 10] . This could be used by physicians to adapt their treatment in these patients compared with patients who are in both clinical and US remission. However, the association between health status and clinical remission or US remission has not been investigated thoroughly. If a better health status is associated with US remission, regular measurement of the self-reported health of RA patients would help to monitor patients at risk of flare. This relates to the aim of the OMERACT RA Flare Group, working on a validated outcome measure to identify flare including both the patient and the physician perspective [11, 12] .
In this study, we evaluated the frequency of US remission in RA patients who were in clinical sustained remission while they were continuing their synthetic and biological DMARD treatment. Our second objective was to compare the health status of RA patients in clinical remission with RA patients who were also in US remission.
Methods

Patients
We used consecutive RA patients (aged >17 years) who were included in the ongoing TARA (TApering strategies in RA) study. Patients were treated with the combination of a synthetic DMARD and a TNF inhibitor and were in remission defined as DAS in 44 joints (DAS44) 42.4 and swollen joint count 41 (TARA remission). According to the Boolean remission definition, we permitted one swollen joint [13] . This study focuses on the first two visits (baseline and 3 months follow-up) of the TARA study. During these 3 months of follow-up, patients continued their medication. The use of concomitant NSAIDs was allowed. Patients were asked to refrain from CSs, but there were no restrictions on the use of intra-articular injections with glucocorticosteroids. At baseline (visit 1), demographic characteristics, medication use, swollen and tender joint count (44 joint count), laboratory variables (ESR and serology), US and patient-reported outcomes were recorded for each patient. After 3 months (visit 2), if the patient was still in TARA remission, laboratory variables, swollen and tender joint count, US and patient-reported outcomes were recorded again.
Patients had to be able to understand, speak and write in Dutch. Written informed consent was obtained from the participants according to the Declaration of Helsinki. The study was approved by the local medical ethic committee of Erasmus MC, University Medical Centre Rotterdam, The Netherlands.
US examination
A trained US examiner blinded for the clinical details performed US, following the EULAR guidelines concerning patient position and scanning planes [14] . Twenty-six joints were evaluated with the Esaote Mylab60 (probe LA435, Genoa, Italy) using grey scale (GS) and power Doppler imaging. We scanned MTP25 (dorsal aspect), MCP25 and PIP25 (dorsal and palmar aspects) and wrist (radiocarpal and intercarpal joints) bilaterally. A single midline (longitudinal 12 o'clock position) scan perpendicular to the bone surface was used, as advised by the OMERACT US working group [15] . The following power Doppler settings were used: colour gain was set at the disappearance of colour noise. The pulse repetition frequency was set as low as possible to yield maximal sensitivity, which resulted in a frequency of 750 Hz. We adjusted the size and position of the colour box to include the s.c. tissue to recognize artefacts caused by superficial vessels [16] . Power Doppler signals were measured only in joints with GS 51. The total scanning time was 0.5 h per patient per session. The treating rheumatologist was unaware of the results from the US examination.
US evaluation
Image evaluation followed the recommendations of the Spanish society for Rheumatology. This is a modified version of the previously developed OMERACT definitions of sonographic pathology [17] . Joints were graded according to a semi-quantitative scoring system (03) for both GS and power Doppler. For GS, all joints were graded according to Szkudlarek et al. [18] , as follows: 0 = no synovial thickening; 1 = minimal synovial thickening, filling the angle between the periarticular bones without bulging over the line linking the bone diaphyses of the periarticular bone regions; 2 = synovial thickening without extension over the bone diaphyses; and 3 = synovial thickening over at least one of the bone diaphyses.
Synovial vascularization was measured using power Doppler. Power Doppler was graded according to Naredo et al. [19] , as follows: 0 = absent; 1 = mild, with single vessel signal or isolated signal; 2 = moderate, confluent vessel signals in the intra-articular area; and 3 = marked, with vessel signals in more than half of the intra-articular area. US remission was defined as GS grade 0 or 1 and absence of power Doppler.
Health status
Patients completed questionnaires regarding their health status before each visit. General health and functional ability were assessed at baseline and after 3 months. Fatigue, morning stiffness, pain, depression and anxiety were evaluated after 3 months.
General health
Physical and mental health were assessed by the Medical Outcomes Study Short Form 36 health survey. The Study Short Form 36 includes eight scales that assess pain, physical functioning, general health, fatigue/vitality, mental health, social functioning and role limitations www.rheumatology.oxfordjournals.org attributable to either physical or emotional problems. Two summary scores, the physical component summary and mental component summary, were computed [20, 21] . The scores range from 0 to 100, where a higher score indicates a better physical or mental health.
Functional ability
Functional ability was assessed by the HAQ [22] . The HAQ comprises 20 questions on eight dimensions of functional ability (e.g. dressing, arising, eating). The score ranges from 0 to 3, where higher scores indicate more disability.
Fatigue
Fatigue was measured by two questionnaires: the Fatigue Assessment Scale (FAS) and the Bristol RA Fatigue MultiDimensional Questionnaire. The FAS asks about fatigue on an average day and has two dimensions (physical and mental). Scores range from 10 to 50, with scores >21 being regarded as fatigued and scores >34 as severely fatigued [23] . The Bristol Rheumatoid Arthritis Fatigue Multi-Dimensional Questionnaire asks about how fatigue has affected the patient in the past 7 days and has four dimensions (i.e. physical, living, cognition and emotion). Scores range from 0 to 70 [24] . For both the FAS and the Bristol RA Fatigue, higher scores indicate higher levels of fatigue.
Depression and anxiety
The Hospital Anxiety and Depression Scale (HADS) was used to assess anxiety and depression status. A HADS score 58 (range: 021) is indicative of the presence of symptoms of mild, moderate or severe depression or anxiety [25] .
Pain
Pain was measured by tender joint count and by the visual analog scale (VAS) for pain. Tender joint count was measured during physical examination and included 44 joints. For the VAS pain, patients were asked to self-assess the joint pain they have because of their arthritis. VAS pain ranges from 0 to 10 cm. The level of pain increases with higher scores.
Morning stiffness
Patients were asked if they encountered morning stiffness, for how long the morning stiffness was present (in minutes), and they were asked to self-assess the severity of the morning stiffness by a score ranging from 0 to 10. The severity of morning stiffness increases with higher scores.
Statistical analysis
Our primary outcome was US remission. US remission was defined as GS grade 41 and absence of power Doppler signal. Simple descriptive techniques were used to describe the study sample. We analysed differences in health status between patients who were and who were not in US remission cross-sectionally for both baseline (visit 1) and after 3 months (visit 2). As the data were not normally distributed, we used the Wilcoxon-MannWhitney test. Frequencies were compared using a 2 test.
Analyses were done using STATA 13.0 (College Station, Texas, USA), using a value of P 4 0.05 as the level of statistical significance.
Results
For this analysis, we included 89 patients. Table 1 shows the baseline characteristics of all patients. According to the DAS44, 82% of the patients were in clinical remission (DAS44 <1.6). Eighteen per cent of the patients had low disease activity (1.6< DAS44 42.4). After 3 months (visit 2), we had data of 71 patients. Seven patients had a flare (DAS44 52.4 or 51 swollen joint) while continuing their combination treatment of synthetic and biological DMARDs. Of these seven patients, four patients had US synovitis at visit 1. At joint level, there was no concordance between the clinical findings (swollen joint count) and US synovitis. Eleven patients were lost to follow-up at visit 2.
US examination
In total, 39% of the patients in TARA remission were in US remission at visit 1. At visit 2, after 3 months, 32% of the patients were in US remission. Eighteen per cent of the patients were in US remission at both visits. In the patients who were not in US remission, US synovitis was found most often in the wrists (visit 1: 39%; visit 2: 45%) and in the MTP joints (visit 1: 27%; visit 2: 30%). US synovitis was found in 3% (visit 1) and 6% (visit 2) of the patients in the PIP joints. When we focused on the absence of power Doppler signal, the number of patients in US remission increased to 54% (visit 1) and 42% (visit 2). Table 2 shows the US findings for visits 1 and 2.
Health status and US remission Table 3 shows the health status at baseline and at 3 months. No clear pattern emerged on health status between patients who were in US remission and who were not in US remission. At visit 1, functional ability (HAQ) was scored lower by patients who were in US remission than by patients who were not in remission (P = 0.029), whereas general health (Short Form 36) and tender joint count were similar. At visit 2, similar levels in both US groups were observed for functional ability, general health, tender joint count, depressive symptoms and fatigue. In general, we found low scores for HADS anxiety, HADS depression and VAS pain. Nonetheless, the HADS anxiety score and VAS pain were significantly higher in patients who were in US remission than in patients who were not in US remission at visit 2 (HADS anxiety: P < 0.001; VAS pain: P = 0.014).
We conducted the same analysis on health status and the presence or absence of power Doppler signal. The results were not analogous with the results we found with US remission. At visit 1, Short Form 36 physical scale was significantly lower in patients with the presence of power Doppler signal (no power Doppler US remission; P = 0.015). At visit 2, we could not find any association between health status and the presence or absence of power Doppler signal.
Discussion
Thirty-nine per cent of the RA patients in TARA remission were in US remission (GS grade 41 and absence of power Doppler signal) at baseline. This indicates that the remaining two-thirds of the patients had US synovitis (GS grade 2 or 3 and/or power Doppler grade 1, 2 or 3) while they were in TARA remission and continued their synthetic and biological DMARDs. This is comparable to previous studies, which found active US synovitis in 4873% of RA patients who were clinically in remission [37, 26] . After 3 months of follow-up, patients returned to the outpatient clinic; at this visit, 32% of the RA patients were in US remission. Comparing the US results at both visits, 18% of the patients were in US remission at visit 1 and at visit 2. If we focused on the absence of power Doppler signal, 31% of the patients had no power Doppler signal at both visits. According to the Boolean remission criteria for RA, we allowed one clinically swollen joint. At the joint level, however, the US findings were not consistent with the clinically swollen joints.
In our study population, we could not find a clear association between health status and being in US remission. Overall, patients reported good health, with low scores for pain, functional disability, anxiety, depression and fatigue and higher scores for general health. These self-reported patient outcomes were expected, because all patients were in clinical remission or had low disease activity. A study by Sakellariou et al. [27] showed that being in clinical remission was associated with low disability (low HAQ score) and absence of power Doppler signal. We found low HAQ scores overall, but we did find positive power Doppler signals in half of our population while they were in clinical remission.
In our definition of US synovitis, we combined GS abnormalities with power Doppler signal. GS abnormalities in RA patients could also be explained as hypertrophy of the synovium after inflammation [28] . Other studies showed that GS abnormalities also occur in non-arthritic individuals, and in particular, the discriminative value of GS score 1 is debatable [29, 30] . In addition, it has been shown that the presence of power Doppler signal is associated with increased risk of flare [3, 8, 9] . We found a positive power Doppler signal in 46% (visit 1) and 58% (visit 2). These percentages are comparable to other studies evaluating the presence of power Doppler signal in RA patients in clinical remission [37, 26] . After analysis of health status and the presence or absence of power Doppler signal, the results were not analogous with the results we found with US remission. This indicates that using a different definition for US remission is not helpful to distinguish between patients by their health status. We chose to include 26 joints (MCP2-5, PIP2-5, wrists and MTP2-5), because these joints are most frequently involved in RA [31] . Based on a review by Ten Cate et al. [28] , it also seemed that it is not necessary to include large joints in the US assessment.
We found significantly higher scores on the HADS anxiety score and VAS pain in patients who were in US remission than in patients who were not in US remission. Although the median score for both outcomes was low, these were still unexpected findings because one might expect an association in the opposite direction. It might be explained by the fact that patients who were not in US remission were less sensitive to pain or could cope better, or these results might be spurious findings. Another explanation could be related to a drop-out bias, because seven patients had a flare and 11 patients were lost to follow-up at visit 2. The majority (n = 13) of these patients were in the non-US remission group at visit 1, which might imply that they had worse health status. However, we do not have data for HADS anxiety and VAS pain at visit 1, which made it not possible to say whether this explanation holds.
There are limitations to monitoring patients only with self-reported health status. Previous studies showed that changes in self-reported health status were of limited value to predict disease activity in individual patients [32, 33] . We know from previous research in RA patients in clinical remission that clinically swollen or tender joints and US synovitis can predict disease relapse. Our results indicate that US remission does not distinguish between patients with different health status. Therefore, it might be desirable to combine physical examination, self-reported health status and US examination to optimize patient care.
Our study has some limitations. At 3 months of followup (visit 2), only 8% (n = 7) of the patients in TARA remission had a flare, which was captured by DAS44 52.4 or 51 swollen joint. This low flare rate might be explained by selection bias by the rheumatologists who included the patients. Rheumatologists could be tempted to refer only RA patients who achieved remission easily and who had less severe disease.
In this study, we included patients with a mean disease duration of 5 years. These patients were treated according to a tight treatment protocol and with the availability of biologicals. Our study population possibly consisted of patients with less severe disease, because they had no longstanding disease and were in clinical remission on combination therapy of a synthetic and a biological DMARD.
In conclusion, one-third of the RA patients in clinical remission were also in US remission. In our study population, we could not find a clear association between health status of RA patients and being in US remission. We did find that patients in US remission experienced more pain and anxiety, but this was in the direction opposite to what was expected. This might indicate that health status is not a suitable tool to distinguish patients who do or do not have underlying US synovitis while they are continuing their synthetic and biological DMARDs. We recommend that our results need to be confirmed in other cohorts with RA patients who are in clinical remission.
